There have been periodic efforts in recent decades to search for extraterrestrial intelligence (SETI), especially by trying to find an extraterrestrial (ET) radio signal or other technosignature in space. Yet, no such technosignatures have been found. Considering the vastness of space, finding such technosignatures has been described as trying to find a needle in a cosmic haystack.
Introduction
Since around 1959 there have been periodic efforts on Earth to search for extraterrestrial intelligence (SETI) by way of detecting of extraterrestrial (ET) radio signals from outer space-a type of SETI known as communication SETI (Wright, 2018) . So far though, no such signals have been reliably found. Considering the vastness of space and the countless stars in it, trying to find an ET radio signal has been described as being similar to trying to find a needle in a cosmic haystack. Still, a number of researchers engaged in communication SETI remain undaunted as they pursue innovative ways in which to detect ET transmission signals coming from space, such as going beyond the radio spectrum to explore optical (think lasers) and infrared. More broadly conceived, ET radio, optical, and infrared space signals, as well as other technological, non-biological signs of ET intelligence are collectively known as technosignatures .
To aid SETI researchers in narrowing the search for ET technosignatures, this paper proposes two hypotheses based on a network analysis approach to locate where in space potential ET communication networks would most likely be. These hypothetical networks would be capable A simplified example of this in terms of network analysis would be to consider three neighboring exoplanets called Alpha, Beta, and Gamma in a potentially habitable solar system.
Consider that exoplanet Alpha would be a gas giant like Jupiter, while exoplanets Beta and Gamma would be solid Earth-like planets. If we graphically depicted solid Earth-like planets as nodes represented by solid black circles, and gas giants as nodes represented by hollow black circles, then Alpha, Beta, and Gamma would be depicted accordingly. Now consider that there would be an observable dust cloud or similar barrier between Alpha and Beta (but not between Beta and Gamma), which could impair the ability of a potential ET communication network to span between Alpha and Beta, particularly where such as network entailed radio transmissions.
If we graphically depicted edges in bold between neighboring nodes for when there would be no dust cloud or similar communication barrier in between the nodes, and unbold edges for nonbarrier conditions, then the edges between the nodes (representing Alpha, Beta, and Gamma) would be depicted accordingly. In sum, in this simplified example, planetary networks depicted The hypotheses have been inferred from an interdisciplinary approach incorporating concepts from information science, the social sciences, and the physical sciences. These concepts are elaborated on in the following section.
Concepts
The hypotheses incorporate the concepts of communicative ET intelligence, potentially habitable solar systems, and space-based ET communications networks. Each of these concepts is described as follows, to provide context relative to the hypotheses.
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Communicative ET Intelligence
A communicative ET intelligence is a species "not originating recently on Earth" that transmits technosignatures through space consisting of information on carriers such as photons (Wright, 2018; Wright et al., 2018) . A communicative ET intelligence would be represented by a factor in the renowned Drake Equation, which is (Drake, 1965) : Considering the virtually ubiquitous evolutionary processes on Earth, such as the biological (Darwin, 1876) , sociological/anthropological (Nolan and Lenski, 2015) , and informational (Vigo, 2013) , it is conceivable that similar evolutionary processes can occur on a potentially habitable exoplanet such that a communicative ET intelligence can emerge (Grinspoon, 2018) , notwithstanding that it would not necessarily be in lockstep with our evolution. It can be as though evolution in general is a cosmic universal, analogous to a cultural universal such as music found throughout several regional human societies here on Earth (Brown, 1991) .
SETI by Locating Potential ET Communication Networks 8 of 15

Potentially Habitable Solar Systems
A potentially habitable solar system, beyond Earth's own solar system, is a solar system that contains at least one exoplanet potentially located in the solar system's habitable zone. The habitable zone is a circumstellar region within a solar system wherein a terrestrial mass planet, having between 0.1 and 10 Earth masses and favorable atmospheric conditions, can sustain liquid water on its surface (Huang 1959; Hart 1978; Kasting et al. 1993; Underwood et al. 2003; Selsis et al. 2007; Kaltenegger & Sasselov 2011; Kopparapu et al. 2013) . Such a planet can support life ranging from microorganisms to plants and animals (one reference for determining potentially habitable solar systems involving exoplanets is the Habitable Exoplanets Catalog maintained by the Planetary Habitability Laboratory at the University of Puerto Rico at Arecibo).
A potentially habitable solar system does not mean that life necessarily exists there, rather it has network beyond its own solar system to another one, it can do so more conveniently if the other solar system was close by instead of far away, especially if there would be considerations such as potential attenuation of high frequency components of an ET transmission technosignature from interstellar scattering between solar systems. It "will require special transmission schemes if broadcasts are made over long distances in the galactic plane" (Shostak, 1995) . This is with respect to Shannon's Law---C = W • log2 (1 + P/N), which determines "the amount of SETI by Locating Potential ET Communication Networks 10 of 15 information C (bits/second) that can be conveyed with a channel of bandwidth W" (Shannon, 1948) .
Each hypothesis by itself is deemed as an essential, yet not sufficient condition in the likelihood of detecting a technosignature of a communicative ET intelligence.
Conclusions
Contributions to the SETI field can be 1) increased accuracy in finding ET technosignatures through an enhanced search algorithm of exoplanet databases using a network analysis approach, 2) increased accuracy in reaching a Schelling Point, and 3) promoting interdisciplinary SETI research.
Regarding increased accuracy in finding ET technosignatures through an enhanced search algorithm of exoplanet databases using a network analysis approach, this would be especially As far as increased accuracy in reaching a Schelling Point, this is the point at which we and a communicative ET intelligence both happen to come to the same realization of how we both should try to discover each other, prior to first contact. An example is a communicative ET intelligence setting up a beacon to transmit a radio signal on a "magic frequency"-the frequency that the ET intelligence hopes we will dial into; the signal may say something as simple as "We are here!" (Wright, 2018) . Besides searching for the magic frequency, SETI researchers can draw upon the hypotheses to also consider where such a frequency may likely originate from in the cosmos. This can help narrow the search for such a frequency, thus saving time, money, and other resources in the process.
Since the hypotheses draw upon concepts from an interdisciplinary perspective (such as network analysis used in information science, the social sciences, and the physical sciences), it can promote interdisciplinary research.
A limitation of the hypotheses is that their rationale would mainly apply to communicative ET intelligences whose evolution would be basically comparable with ours here on Earth. Thus, this may be interpreted as being anthropocentric to an extent. Yet the approach does not presume that the evolution of a communicative ET intelligence would necessarily parallel ours in every aspect. Nevertheless, it is conceivable that among the estimated 11 billion Earth-like exoplanets that can be in our galaxy, there can be a chance for a communicative ET intelligence whose evolution is comparable to ours. In other words, there can be a range of diversity among communicative ET intelligences,
